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(57) [Abstract] 

[Object] The object of the present invention is to provide a plasma CVD 
system by which a semiconductor device having excellent electrical 
characteristics can be manufactured, in which generation of particles is 
prevented and a thin film containing no fluorine is formed. 
[Means for Solving the Problem] The plasma CVD system includes a 
shower plate electrode 13 and a stage electrode 14 which are arranged in 
mutually opposing relation in a reaction chamber. In the plasma CVD 
system, a film is formed on a substrate by introducing a source gas while 
applying a high frequency voltage between the electrodes. Since an 
alumina film 31 is formed on the entire surface of the shower plate 
electrode 13, corrosion due to fluorine is not easily caused and particle 
generation can be prevented. Since a nickel film 32 is formed on the 
alumina film 31, to which fluorine is likely to adhere, on an inner surface 
17a of an exhaust hole 17, adhesion of fluorine can be prevented. 

[0004] to [0007] 

[0004] Figure 3 is a cross-sectional view showing the structure of a 
shower plate electrode 1 in the conventional plasma CVD system. The 
shower plate electrode 1 has a hollow inside and is provide with an 
exhaust hole 2 for exhausting a source gas. Further, an alumina film 3 
formed by surface treating covers the entire surface of the shower plate 
electrode 1, which includes an inner surface 2a and an opening 2b of the 
exhaust hole 2. 

[0005] As disclosed in the Japanese Patent Laid-Open Publication No. 
08-144060, aluminum, stainless or nickel is used as the material of the 
shower plate 1. An aluminum film is used instead of the alumina film 3 
in some cases. 
[0006] 

[PROBLEM TO BE SOLVED BY THE INVENTION] When the alumina 
film 3 is formed on the surface of the shower plate electrode 1, as show in 
Figure 3, a relatively large amount of fluorine adheres to the alumina film 



l 



3 covering the inner surface 2a of the exhaust hole 2 as a result .of plasma 
cleaning. More specifically smce : f A A ,s ^ 

microscopic level and the surface area thereof 1 larg , ^ 



some cases. 



[0022] to [0023] the structure of the 

[0022] Figure 2 is a cross-sect.onal view <to>™& 
shower plate electrode 13. An — film 3n . feme o ^ 
surface of the shower plate electrode 13 and * hole 17 . 

the alumina film 31 on the inner surface 17a ^of ^ ^ „ 
Since a large amount of cleanmg gas passes though the ; 

^\^X:TLT2^ "a 30 However, by 
SgtalmX 31 with a nickel film 32, the fluorine can he 
prevented from adhering. ^ alumina 

completely prevented. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma CVD device capable of 
preventing occurrence of particles and also forming a thin film not containing 



fluorine to manufacture a semiconductor device superior in electric 
characteristics. 

SOLUTION: This plasma CVD device comprises a shower plate electrode 13 and 
a stage electrode which are disposed counter to each other inside a reaction 
chamber, and a high frequency voltage is applied on between the electrodes, 
while a raw material gas is led thereinto, to form a film on a substrate. As an 
alumina film 31 is formed on the entire face of the shower plate electrode 13, 
erosion is hard to occur due to fluorine, and occurrence of particles can be 
prevented. As a nickel film 32 is formed on the alumina film 31 on an inner face 
17a of a jet hole 17 onto which fluorine is easy to adhere, it is possible to prevent 
fluorine from adhering thereto. 
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* NOTICES * 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is plasma-CVD equipment characterized by to equip the interior of a 
reaction chamber with two or more electrodes by which opposite arrangement 
was carried out, to introduce material gas, impressing high-frequency voltage to 
inter-electrode [ the ], for an electrode to have the jet hole which spouts material 
gas in a reaction chamber, to form the alumina film all over an electrode in the 
plasma-CVD equipment which forms membranes on a substrate, and to form the 
nickel film on the alumina film of the inside of a jet hole. 
[Claim 2] Said nickel film is plasma-CVD equipment according to claim 1 
characterized by covering opening of a jet hole, and the alumina film of the 
circumference of it. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 



2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] in order that this invention may manufacture a 
semiconductor device etc. - the gas plasma state of high energy - CVD 
(Chemical Vaper Deposition) - it is related with the plasma-CVD equipment 
which performs thin film formation by law. 
[0002] 

[Description of the Prior Art] Like the plasma-CVD equipment 10 shown in 
drawing 1 , conventional plasma-CVD equipment is equipped with the reaction 
chamber, the power source, the shower plate electrode, the stage electrode, etc., 
**** a substrate on a stage electrode, and it forms thin films, such as a-Si 
(amorphous silicon), on the surface of a substrate by introducing material gas, 
such as SiH4, impressing high-frequency voltage between a stage electrode and 
a shower plate electrode. 

[0003] Moreover, conventional plasma-CVD equipment has removed the 
unnecessary film which adhered to the electrode in a reaction chamber etc. by 
plasma cleaning. Plasma cleaning is the approach introduce the cleaning gas 
which consists of fluorine compounds, such as NF3, in a reaction chamber 
instead of material gas, and etching removes the unnecessary film. 
[0004] Drawing 3 is the sectional view showing the structure of the shower plate 
electrode 1 of conventional plasma-CVD equipment. The shower plate electrode 
1 has hollow structure, and has the jet hole 2 for spouting material gas. Moreover, 
the whole surface of the shower plate electrode 1 containing inside 2a of the jet 
hole 2 and opening 2b is covered with the alumina film 3 formed of surface 
treatment. 



[0005] As an ingredient of the shower plate electrode 1, aluminum, stainless steel, 
or nickel is used so that it may be indicated by JP,8-144060,A. The aluminum 
film may be used instead of the alumina film 3. 
[0006] 

[Problem(s) to be Solved by the Invention] As shown in drawing 3 , when the 
alumina film 3 is formed in the front face of the shower plate electrode 1 , 
comparatively a lot of fluorines adhere inside 2a of the jet hole 2 to the wrap 
alumina film 3 by plasma cleaning. That is, an alumina (aluminum 203) is 
porosity microscopically, since surface area is large, it is easy to adsorb a 
fluorine and a lot of fluorines adhere inside 2a of the jet hole 2 which cleaning 
gas passes especially to the wrap alumina film 3. 

[0007] If membranes are formed in a reaction chamber after performing plasma 
cleaning, the fluorine which had adhered inside 2a of the jet hole 2 to the wrap 
alumina film 3 will be introduced into a reaction chamber with material gas, and 
will be incorporated as an impurity in the thin film formed on a substrate. When 
semiconductor devices, such as diode and a transistor, are manufactured by 
such membrane formation, it may have a bad influence on the electrical 
characteristics of a semiconductor device. 

[0008] On the other hand, when the aluminum film is formed instead of the 
alumina film 3, by plasma cleaning, the aluminum film corrodes and particle is 
generated. Particle falls to the formed thin film, is made to deform a thin film, and 
may make a semiconductor device circuit generate a defect. Moreover, also 
when not adding surface treatment to the shower plate electrode 1, an electrode 
surface corrodes, particle is generated and a semiconductor device circuit may 
be made to generate a defect by plasma cleaning. 

[0009] The purpose of this invention is offering the plasma-CVD equipment which 
forms the thin film which prevents generating of particle and does not contain a 
fluorine, and can manufacture the good semiconductor device of electrical 
characteristics. 
[0010] 



[Means for Solving the Problem] It is plasma-CVD equipment characterized by 
for this invention to equip the interior of a reaction chamber with two or more 
electrodes by which opposite arrangement was carried out, to introduce material 
gas, impressing high-frequency voltage to inter-electrode [ the ], for an electrode 
to have the jet hole which spouts material gas in a reaction chamber in the 
plasma-CVD equipment which forms membranes on a substrate, to form the 
alumina film all over an electrode, and to be formed the nickel film on the alumina 
film of the inside of a jet hole. 

[001 1] If this invention is followed, by the nickel film which is not porosity few, by 
that of a wrap, the corrosion according the inside alumina film of the jet hole to 
which a fluorine tends to adhere to a fluorine can prevent adhesion of a fluorine, 
and can form the thin film which does not contain a fluorine. Moreover, since an 
electrode is covered with the alumina film and the nickel film, it is hard to 
generate the corrosion by the fluorine, and it can prevent generating of particle. 
Therefore, the good semiconductor device of electrical characteristics can be 
manufactured. 

[0012] Moreover, this invention is characterized by said nickel film covering 

opening of a jet hole, and the alumina film of the circumference of it. 

[0013] If this invention is followed, the corrosion according even opening of the 

jet hole which a crack tends to generate with the configuration which turned at 

the whole surface of an electrode among wrap alumina film, and its 

circumference to a fluorine can be certainly prevented by that of a wrap by the 

nickel film. Therefore, generating of particle can be prevented and a 

semiconductor device with still better electrical characteristics can be 

manufactured. 

[0014] 

[Embodiment of the Invention] Drawing 1 is drawing showing the plasma-CVD 
equipment 10 which is 1 operation gestalt of this invention. Plasma-CVD 
equipment 10 is a CVD system of an parallel plate electrode mold, and is 
equipped with a reaction chamber 11, a power source 12, the shower plate 



electrode 13, the stage electrode 14, etc. 

[0015] An inlet pipe 15 is formed in a reaction chamber 11 so that upper wall 11a 
may be penetrated, and the exhaust pipe 16 which carries out opening to low 
wall 1 1b is connected. Gas is introduced into a reaction chamber 1 1 through an 
inlet pipe 15, and the gas in a reaction chamber 1 1 is discharged through an 
exhaust pipe 16 with the pump which is not illustrated. 
[0016] The shower plate electrode 13 and the stage electrode 14 are plate-like 
electrodes which consist of metals, such as aluminum, counter parallel up and 
down mutually, and are arranged in a reaction chamber 11. The upper shower 
plate electrode 13 has building envelope 13a connected to an inlet pipe 15, and 
two or more jet holes 1 7 for spouting gas from building envelope 1 3a are formed 
in low wall 1 3b of the shower plate electrode 1 3. The jet hole 1 7 is distributed in 
the shape of a field, and can spout material gas to homogeneity to the front face 
of Substrate M. The lower stage electrode 14 **** Substrate M to the top-face 
14a, and the heater 18 for holding the ****(ed) substrate M to constant 
temperature is embedded at the stage electrode 14. 
[0017] A power source 12 is a power source which supplies the power of a 
13.56MHz RF, an end is connected to the shower plate electrode 13, and the 
other end is grounded. The stage electrode 14 is also grounded and a power 
source 12 can impress the high-frequency voltage of a predetermined voltage 
level between the shower plate electrode 13 and the stage electrode 14. By 
impressing an electrical potential difference between the shower plate electrode 
13 and the stage electrode 14, material gas will be in the plasma state of high 
energy. 

[0018] When forming a thin film on Substrate M, the material gas used as the raw 
material of a thin film is introduced into a reaction chamber 11. Material gas is 
SiH4, NH3, H2, N2, N20, 02 and Ar, TEOS (tetramethyl orthochromatic silicate), 
etc. Among these, at least one kind of gas is introduced into a reaction chamber 
1 1 , and when these cause a chemical reaction, thin films, such as a-Si, n+-a-Si, 
SiNx, and Si02, are formed on Substrate M. 



[0019] For example, in order to introduce some among SiH4, NH3, H2, and N2 in 
order to introduce some into a reaction chamber 1 1 among SiH4, H2, and Ar as 
material gas in order to form an a-Si thin film, and to form a SiNx thin film, and to 
form Si02 thin film, some are introduced among SiH4, N20, 02 and Ar, and 
TEOS. In addition, n+-a-Si is a-Si which contains the impurity of n mold so much. 
[0020] Moreover, the plasma-CVD equipment 10 of drawing 1 is equipped with 
the cleaning device which consists of the excitation room 21 prepared in the 
middle of and the microwave generating machine 22. [ an inlet pipe 15 ] A 
cleaning device removes the unnecessary film which adhered in the reaction 
chamber 1 1 . Hereafter, the procedure of removal of the unnecessary film is 
explained. 

[0021] First, installation of the material gas to a reaction chamber 11 is stopped, 
and cleaning gas is introduced into the excitation room 21 through an inlet pipe 
15. Cleaning gas is fluorine compounds, such as NF3, CF4, or SF6. Next, at the 
excitation room 21, this is excited by irradiating the microwave from the 
microwave generating machine 22 at cleaning gas. Including a fluorine radical, 
the excited cleaning gas is introduced into a reaction chamber 11, reacts with film, 
such as a-Si which adhered in the reaction chamber 11, n+-a-Si, SiNx, and Si02, 
and removes the film. 

[0022] Drawing 2 is the sectional view showing the structure of the shower plate 
electrode 13 of drawing 1 . The alumina film 31 is formed all over the shower 
plate electrode 13, and the nickel film 32 is formed on the alumina film 31 of 
inside 17a of the jet hole 17. The jet hole 17 can prevent adhesion of a fluorine 
by covering this by the nickel film 32, although it is the part which a lot of cleaning 
gas passes, and a fluorine will tend to adhere if the alumina film 31 is exposed on 
inside 17a. 

[0023] Moreover, the nickel film 32 is formed so that opening 17b of the jet hole 
17 and the alumina film 31 of the circumference of it may also be covered. 
Although a crack tends to generate the whole surface of the shower plate 
electrode 13 among the wrap alumina film 31 with the configuration where 



especially the wrap part turned at opening 17b of the jet hole 17, this is covered 
by the nickel film 32, further, it is that of a wrap by the nickel film 32 even about 
the circumference of opening 17b, and the corrosion by the fluorine can be 
prevented certainly. 
[0024] 

[Effect of the Invention] As mentioned above, according to this invention, by 
covering the inside of a jet hole by the nickel film, the thin film which does not 
contain a fluorine can be formed, and generating of particle can be prevented, 
and the good semiconductor device of electrical characteristics can be 
manufactured. 

[0025] Moreover, according to this invention, by covering opening of a jet hole, 
and the alumina film of the circumference of it by the nickel film, the corrosion by 
the fluorine can be prevented certainly and a semiconductor device with still 
better electrical characteristics can be manufactured. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the plasma-CVD equipment 



10 which is 1 operation gestalt of this invention. 

[Drawing 2] It is the sectional view showing the structure of the shower plate 
electrode 13 of drawing 1 . 

[Drawing 3] It is the sectional view showing the shower plate electrode 1 of 
conventional plasma-CVD equipment. 
[Description of Notations] 

10 Plasma-CVD Equipment 

1 1 Reaction Chamber 

12 Power Source 

13 Shower Plate Electrode 

14 Stage Electrode 

15 Inlet Pipe 

16 Exhaust Pipe 

17 Jet Hole 
17a Inside 
17b Opening 

18 Heater 

31 Alumina Film 

32 Nickel Film 
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